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%n ^ SL^l- ^l-g-fl -B-7] ^711^^- ^{Organic Electroluminescence device 
utilizing optical resonance effect} 
^] 

£ la ^ lb^r *M*)A}o] o_ 7 j ^.g. uf.Bj.uy c^t£ ; 

51 2a ^ 2b^r *Hl^HH 4€- ^-71 ^Tfl^ ^7># u)-B]-tfl^ ^ 

< 51^ ^o.*-^) cfl*V ^-Jro] 



31, 41, 51, 61 ; -frS] 71^; 



32, 42, 52, 62 ; ^-^5r## 



33, 43, 63 ; -^wH^ 



34, 44 ; -f-^Tj;^ 



35, 45, 55a, 55b, 65 ; IT0<#^ 



36, 46, 56, 66 ; $-7}< 



37, 47, 57, 67 ; -g-^ 



38, 48 ; 



39, 49, 59, 69 ; 
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A cMl?l 

<12> ^. TgJ-igo. o. 7 ) ^TflM^t ^7}ofl 3^5.^, ^.C} Aj-^^]- ^ ^ jr^ 

<i3> ^^l^^ 5. A ]^i7}(Electroluminescence display device)^- llr^iKemitter layer) 

<14> o. 7 ] ^Tfl^ ^HH^r ^^-5]^ ^7}2}- ^^Ol ^^oj]^ ^ 

^W^l ^%^^7H1 &^3L o)y^o] ^r%^S.v^ s\-^-o] 

4. ^7l7>^ oflH^l -g-ff-s-rSi* H <y^g- M] 7fl5l ^Efl 

<15> 6.71 ^Tfl^^Rr ^-7} ^T^l^^Hl til^>C^ flJE, ^g-^ ^ -§-^.£ ^> 

°1 ^JL ^E^E;} o.^^. S^V 0^2} o.^ £7 |. m^st}^ #^.g- 7HH o1c>|7i 
^Hl^fl SA]4l7fS7i ^^-^Vjt. o^cf. 
<16> < ^tiV^ < ?] -R- 71^711^ ±.*H|*r, 7l3£ ^o\) ^^BflEiO.^. # ^" # , 

*H^£#^ ^"71 *liH<5Hf ^iLsL ^^SflU^ ^^o] ^tij 
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^tfl 25%^ SL-i:, vflJjLofl^Sl ^«}A>ofl o]tb 

<is> o]e^ ^-71 ^Til^-^- i7>^ £-*fl^^8r 7B^l^l-7l ^l^^A>(Hitachi corp.) 

^ 1981^ ^. #efliui(D. KleppnerH ^|^>€ u l ^l^Copt ical 

microcavity) 7^* Ji^^^-^j;]- JZ^^ 3^*H ^^^t ^ 

^^(half mirror)* Al~g-^ *>A}-§-,g- SX^. 

<19> £ la^r ^E^^A>7> ^1^1 -FM ^7^1^% ^}$] ^-^£ol^ ; £ lb^ «l^-olf 7^ 

<20> £. la* ^S^, t^E^A}^ o. 7 ] ^Tfl^ ^*Rr, ^-A}ol;EL 7)^(11)$] 

A o VJ f°fl 4*°] 7^(12), IT0 O o^(13), TADCtr iphenyl 

diamine derivative)#(14) ^, ALQCTr is-(8-hydroxyquinol ine) aluminum)^(15)°l 1r A 1 
tflS. ^^ElJl, ZL ^Jfofl ^ ^ (16) ol ^ sflBlo.s 71-^1 4. <^ 7 1 

ITO^ ^lr£r 1.7-2.1 ^So]^, ALQ ^ TAD^ 1.7 ^ 7>^tf. 
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<2i> 5. ib# , ^ o. (12 )^ Jl^^l;(2.3)# 7}*]±r Ti0 2 #(12a) ^ *i 

#^l:(1.4)-i- 7}^1^ Si0 2 *(12b)ol iH^S %■ 67fl2j f^o] ^ 

%-$\ ^7>Aj^O> 5^|^, S.^ sj-^-ofl cfltt ^^S>7l ^^XT ^%-S\±= 

<23> 4^1, ^ o]^J17.>^ 71^^ 4^1^ A c3-#tt ^Efl 7l^<4 £-*fl^ 7]]^ 

*>7l W ^ JL^I- ^^-71^ ?i^*l 3# T 1 ^* 7>^O.S^ 5}"^- 

cfl^o] Aji^-o) ^a]^ ^ 5>iclt^ ah^sli- $=#X|^1 ^ ^-71^711^:^- ±. 

<24> ^71 7l#^ ^*>7l ^*}^ £ ^^r, 

<25> ^-^7l^;34 

<26> #7] ^-^71^; tfofl ^ Aj S] ^ *Hj^ ^ ; *f 

<27> Av 7 i «Hf-^# ^<H1 ^ sfl^-^s *fli°<H- i t i ;4 

^o] ^tfls. ol=.o^^l -fj-7l#; ^ 
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<29> #7i #^<Hl ^tiiAf ^^-oi ^ T^lSW, 



<30> # 7 1 a>H^|,o| #^1*1 #71 -g-^Sl 7^^121 7^^ 4 ^ 

<31> #71 «Pf^^ #^°lUi #7l ^#^1 a^H^ %^ 71 51^ *fll<#^ ^, 

<32> #7l ^ll^q-f^2f #7l -fM^-g: iS5l-ols sfl^o.^. ^#S)JL #7l -g-^^^r # 

7l ^11°^ ^"#4 #71 -fr7lf^ iM5}o]5. 2fl^4 ^JE*>£^- iS^-olK tg# 
SlTlM-, #7l «Ff-^#, afll^* -fMS^ iE^ol 5 sfl^o.^ ^#B|J1 #7l & 

#71 *Pf^# -H-71^21 iM^MS. sfl^aJf 3j^l-£^- ^MHl-olS. SfllliLS. 

<33> #71 «Pf-^f^- #71 *fll<£^ A>olofl ^^^ol c] 7fl7ll^ ^ flfetfl , 

^#3^ °^^7l7l 3^ ^MIS ^ $14. °1 ^-f # 

71 ^^^Sl #^oflA-l #71 -g-^-^^l X-l^^l^ Tl^^r ^8 #3*. afll^ 

<34> ol nfl, #71 l^f, ^U°^# ^, -fMf^ iiel-o]n 3flBio.S 

^#5lJI #7l <g-^£: #71 «Pf-^# ^, -B-7l^al iE^-o]^ j^a}. *1 ^ Jf- ^ 
M5}oln 3flBio. S ^#SJ^- ?A°) «>^*1*M}. 
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<35> afe, <#7l ^^7|^2} Ol^-^# *}°}o]) *\}2<$^%-0) d 7fl7|l ^ &fecfl o| 

<36> o] nfl, ^7) ^2^#, *U°<Ht^ ^, -R-71^ ^^^.0]^ 

^^£]J1 ^7l ^-^£r A o V 7l *Pf-^# ^, -R-7l#2] ^E^o] n sfl^ 3lils>£^- ^ 
E^-ol^ S^O.^ ^5]-cr 5} ti>^-3l^rq-. 

<37> A o > 7l ^7]^ ^ofl ^ai^-^oi d 3^ ^ sm. 

<38> #7] ^-^Al^-l-^^ Si0 2 ^, Ti0 2 # ^ Y 2 0 3 ^, Nb 2 0 5 * ^ ^ ^4<y «> 

<39> ^7} tf-^7)^ ^ 71^-cl^, AV 7 ] a]-jjL^~o. ^avnv^ol 3} o] a>^*>cf. 

<40> ^wVnV^^ ^ 3l^7> ^ ^ HL^ TT-^ S ^^T^, ^T^l 

<4i> ^7} ^^f^ ^-71 ^l^^- sflUCLS. ^sjtf. 

<42> ^oflAj^, 0^54 ^ Afolofl tiVJjL^*^ 7fl 7fl A] ^ U}-^^- A >ol 

^ ^J-^o] ^O]^ #*V^ -7|1 S ^^-O.^ ?l£^- ^£5. 

<43> a}*} «V^o^ ^AHHl tt)-^. 0.7I ^^lt^ i4t 5L^^T ^oMl 

*1 A ^Jl4l2] ^ ^]^ ^.g. o}^ ij-^-ElTll £^15]^ ol_g. 

ofl -8-^*1] o> *14. 



26-9 



1020020056813 %^ 2002/12/2 

JE 2a % £ 2b^r ^- *Hl^HHl -fM ^Tfl^ ^ nfle 

# -fM ^7\]^% ±.A& 91°-^, £ 2b^ aVaI^oIji, 

5L 2a^ £ 2b^ A-A'€^cHd^ ^E°14- 

£ 2a ^ 2b« % 1 -S*>^ ) -g- *fll^HH 4^ -H-71 ^Tjl^-^- ^7}^, ^ 

-fM 7l^-(31)34-, frel 71^(31)^ ^Sj-Sl^ ^"^51-1-^(32)4, ^-^>5l-# 

^(32)3 tf-M *§^sq*r ^-^«vnv^ (3 3) ^ ^#3^(34)^, ^^?i^#(34)^ ^ 
ofl ^E^-ols^ ^ ^ £l IT0<#^(35)4, IT0<#^r#(35)^ ^ofl ^zj-^ cf-g- 
5L*)$. ta>4 ^-ol ^v^-cg^ JfS-oflfe- IT0°^^(35)ol 

^^#(39)4, ^^^(39)51 Ai-Tg^ A oM IT0°o^^(35)4 ^ 

^^^(HIL; Hole Injecting Layer), ^^#(HTL; Hole Transport ing Layer ) , ^J-^ 
#(EML; Emitting Layer), ^7>^^^(ETL; Electron Transport ing Layer ) ^, ^U'HrSJ 
#(EIL; Electron Inject ing Layer H ^cfls ^-7} §K36)4, -fM 

#(36)3 ^ofl , ^aVA> ^^nvo_^ ^5]^ ^(37)^. ^yl^-cf. 

-fM 71^(31)^ *t- $X°-*\, ^-t>5rlr#(32)^ ^ 

«m#(33)4 tM 71^(31)^ -§-ol^>7fl ^a^J ^ oi^ Si0 2 #, Ti0 2 #, Y 2 0 3 # ^, 

^-^^^(33)^ ^o} O^U.^ «VA>A17)J1 ^MH^I ^ Ol^ tiVJjL^O.^. 

*i ^#(37)4 %V\] ^^.71^ 3^-4 ^1* gr?ll <5V^ 
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Sl^Hfe ACA(Ag-Copper-Au) APC(Ag-Parad i urn-Copper ) ^^g- ^ 

€ sH^f-i- °1-§-% v ^ ?H4. 

<H #^^(33)^8: ^<5>J1 ^«>i2V#(33Hl i^^l # ^ ojJf. Jj^j-jT. ajJf 

^ 4^1 ^>^H -S-^#(37)-i- ^ igj^ ^i^Aj^ofl tc^ 0.7I #31 
4i*MH*r ¥ ^r*, # ^#(37)4 0^(33)0} Afol^A-] ^-ol J^sq. 

^^>^ H^l^l, M^o} ^^Al^ofl 4s 0.7] #711^ 4l7> 

fe, ^-^(37)^ ^-^«>^(33) ^}o}9] i}z\^r ^^\o] 0^0]^ + 01- 

m^^r «Ff-^ ^«>^(33)S1 ^A^olrf. ^-^«v^(33)o) ^Va}-^ ^ 
4 ^fr°+ ^ ^4 S^ofl 44 ^sh*Hn> ^s. =-4f*t^ (33)4 45} 

3 ^*Hr y d-^# 4~§-tr4. 

^I2^7d^ -g-^-^(37)2|- ^Hl-^(33)A>olo] 3.^3 4 444. ^Hl-nl.* ( 33)ol 
-8-^(37)^ 4^444 5$.^?^ 7i&|^ ZL A>olo]] 7^4^ 4 

¥44 <^4*Kr4 4- %s\ 4 #4 ^*k%A 4443 ¥?114 ^o\t\. 

^r, 4 ^4 #43 ¥^1^ *°^*r 4443 ^1* 7}444sl Aj-oj^ ^ej- 
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<52> o)l§ ^o] t ^-^^Q] Z\EL 460nnHtf. oj nfl°) ^^1-^ S -|- ^ ol 

<53> 1] 
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<55> s i<^i^i -g-^i- -t^i^ 7)^m 
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<57> 2 (" X d)Layers=m X X/2 
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<58> o^H, n ^ ^^1-, d^r A 7}*}n*\ m^r sja. °i 
7l^^ 460nnHtf. 

£U=K <=>} ^1 # a^^fl^ *fl#*Rr 3. ^ 

^^>^^(34)ol Nb 2 0 5 f i< y ^ 3500A°1 5)^«fl^oH ^^Kr %H*x* ^-oj s 

7^ uV^a]?]^ ^-*V^ ^-g- ojo_^ 4, ol cf. 

<60> -°r^§K37)-4 ^^^(33) A>o]^ 71^1- S^o} oj o.?!^ ^ 

<61> 2] 

<62> ^ = r,x:r 2 xexp(-2p) 



max 



[l-^C^X^XexpC^p)] 2 
<63> (p=2nfa/cos9A) 

<64> ^p^-Al 2 oJH Ti^ Ry^ 0.^.^(37)0] tfUV-irol^, T 2 ^- R 2 ^ ^ 

-§-^•^(37)4 ^^>^#(33)^ A\o]6\) tf^f> ifl-*MM ^14^ *!^*Kr 
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<65> [ S 2 ] 
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# %^°] 3.1*11, 2.9*11, 2.iwfls ^tfl^cj-. oj^*. nl^^-^ tg^^js. j=tg 

#3^(34)^ ^TflS 3*3^1 2^}$*^ £E£*HH^ ^3|-olcf. 

^ 5U^r ^^#(33)* ^^1^ ^ wfl 7lcfl^- ^ oit}. 

1- ^ 5^. 2^1, ^^1 ^i^Ai^ofl 4= o-7l ^7^1^:% W °l-§- 

^ (coupling)^: o)7l*K°3L 7\A^ ^ &i=Rr 7}^cf. o] e^l 
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J±^}7l 0^^(35)0} ^ ^EEj-o]^^^ ^^^^ ^^%.£r «^ 

*H £ 3a ^ 3b°fl £A]s} <r 

i 3b^ B-B' l! 1 ^^ ^^l^f. 

5L 3a ^ 3b* #^>^, ^ ^^^Al^ofl uq-s. ^-7] #31^ =±:*Rr, -B- 

3#(44) ^, 110^^(45)4, IT0 6 <J=^-#(45)2l ^4 IT0°^^(45), ^#3^(44) 

^, ^«>^(43)^ ^E£|ol 3X 3,]^ A^olofl ^-^A]-S].°-^(42)^ : £^^>£S- 

^^^(49)-i: ^B^H #^^-##(42)^ ^4 ^#*>£^- 

^^^(49)^ HIL, HTL, EML, ETL, EILf^l ^^.o^. 

-B-7l#(46) ^, -£M#(46)^ ^ofl ^s]^ ^alA} -g-q-^(47) 

^^aHHI 4a ^Tjl^^- ^a}^ z| ^^(45)^ ^Ee)-ois^ 

JL ^«>^(43)4 ^#2^(44)^ ^-^j-a} aflE^t!- ^2i^9l ^Hl^, 

i 2a ^ 2b^Ai ^. ttgo} ^^A-l^dl ECf^ ^-7] ^Tflt^ ^7}°) 7\ %$] 7] 

(47) Afo]^ ^ nl^^^sl- ^S>^ cf^s] ^^1* S^<5H 43 
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^ ^ 91^ ^#3^(44)3] -fM #7fl tti^t aflS^-S.*! 

iSfl=, zm± * ^ +i£\m^2l slat ^ 31^. ^3 

^fll^Al^cfl 4^ ^-71 #31^ ^*H1 1 °J 2, I 1 ^ 21 £^ 

<74> S>*11&, A] ofl ofl <4^ -8-71 i*HH, IT0°o t ^(45)^, 

¥^7i^^(44) ^-4=^-^(43)* ai^>717> o^-fjo^. o]e^ ^S^-^AJ- 

<75> £ 4^r ^13^AHH1 Cfa -R-7l ^7|1^ 4l7>§ u[-B}-^ £-^t=olcf. 

<76> £ 4* ^13^AHH1 o. 7 l ^Tfl^ ^Hlfe, o_^7l 

^(51)^1 ^"^l ^#^^(52)°] 3^^- ZL ^ofl ^llIT0 o ^#(55a), 
#(53) ^ , ^l2IT0 o o^#(55b)ol £^tfls. ^ 313. sflE^S)^ ^ 

n Aj-^ofl ^^#(59)ol sflE^€ ^ ^2IT0<#^(55b) 

3 ^#<Br}5i-Ij- #?i ^<3#(59)^ Aj-Tgofl -a-7l##(56)4 ^#^3 ^ 

^5]^ ^-^-#(57)cl aj-71 ^Eei-ol^ 3rfl^3|. ^m^b ^Si^l^. bB^^S. ^^^^f. 

<77> ^l3^AHlofl 4^. 0-7I ^Tfl^ i7Hl^i^, ^^f^l ^T^Jl 

ZL tfl*l ^-^aVnV^ (5 3)o| ^ n T 0^#(55a)^: ^*>°} *H1^§^ ^ 

HT0<£^(55a)£] ^*fl» 2l%*}t$. aJ-c^ ^-7}^ ^ Sl^r ?A 
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€■ -H-71 ^7-Kr, ^■^H|n|^ (6 3)o 1 ^*Lofl ^*l*Hr ITO^^^-i- ^7H*V 

<80> S. 51- ^5:^ , ^4^Al<^Hl tcHE, ^-71 ^^1^ ^7.}^, -R-ilM^ 

^3}-^ Cf°- ^S^olS^O.^ aflB^s)^ ^-^M>n|*( 63 ) IT0°^^-^(65)4, IIW 

^(65)^ AV^ofl ^a)-^ cf^- sflEi^sm ^?_> ^^#(69)^, ^^#(69)^1 

7l#^(66) ^, -°r^-#(67)-°r S^tH}. 

<81> Mj-tgo] ^4^Al^ofl a|--g- o-7l ^Tfl^ ^«]-^(63)4 

IT0<#^-#(65)°] ^tfljg. 3^ ^-^ol o.^. ^-Tfls- g}=X) ^^^s. 7-^Kg- ^-711 

^ *r Si^-H.^ ^ ^^lSL tflif ^ -B-71 ^7fl« ^7}<5} 5-1^ 

;g#o] jL3f £ 1- ^ 014. 

<82> A^rgoflA-] ^1 3 -° 5. A A 3 <H 5tl°-^, ^1 ^ ^ » 

«:^*>^ ^^^7liii4, ^Hl^ Sfl^Sjo^ f^t\, ofl^. s-c^ 

#*Kr 71^ 7>Al a>2}^ ^. wVtgo} ^Aj-ofl o] ^ 

A o V ^ «>2f ^-ol ^flc, ^.jho} ^-ol iL^*^ 3L^*\<L3, <^^7l£l^ 
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#^5L 3^*1 ^ oi* afl&^l £ «^^r ^HH 

£r u J:^f^ i°J*V ^l^H %^ ^ a^* ZLBl ^, 

^517}- ^€ 3H>^ ^ 
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[^T 1 ^ 1] 

^H^flS -H-71^; ^ 

A o V 7l -8-71^^ ^-^ofl ^ti>A> ^BVol ^ ^QO_g. ^l^^^l -g-^-fS 

2] 

# ^7>. 

3] 
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*Vfe -fr7l ^7}. 
4] 

*fl 3 *<H1 5^^, 
5] 

#7l Jpg 7 ] ^ Aj- 7l tip=x^ O] ofl ^2^^^1 ^ 7fl 7fl^^ ^SLS. <5> 

^ ^-71 ^741^^" 4^}. 
6] 

-H-7l#Sl #^#31- ^°1 ^-o] ^Tflol ^ S^O S ^ 0.7] ^741^ 

[3^8" 7] 

1 ^1 3 %\ ^1 5 ^Hl &<H*1, 

^-71 ^r$7}&2] AV^ofl ^^Sl-1-^ 0 1 3 ^1*51^ 3# ^£.3. ^ ^-71 # 
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8] 

^71 Si0 2 #, Ti0 2 f% Y 2 0 3 * ^, Nb 2 0 5 * ^ <^ 

^ O.S. -fM ^7>. 

91 

^>7l ^71^ -frE| ^HJ *m -fM ^Tfl^ i^}. 

[^T 1 ^ 10] 

*fl 1 %H1 &<H>H, 

[^^%1 11] 

10 %H1 SU^H, 

12] 

*fl io %H1 &°H, 

^7l ^-^MVnV*^ ifl^o] ^ ^S\- ^ ^ g: fe ^4 S^l^ ^ 

21 <8^*Hr 33* *>^r -B-71 4l7K 
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13] 

all 1 %H1 &<>H, 
14] 

*n i ^hi sfl°H. 

3* <5>^r -fM ^l 1 !^ ^7f. 

15] 
16] 
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